In this paper, we investigate the growth and the zeros of difference of the first and second derivative of the solutions of the second-order linear differential equations
Introduction and main results
In this paper, we shall assume that the reader is familiar with the fundamental results and the standard notation of the Nevanlinna value distribution theory of meromorphic functions (see [-] ). The term 'meromorphic function' will mean meromorphic in the whole complex plane C. In addition, we will use notations ρ(f ) to denote the order of growth of a meromorphic function f (z), λ(f ) to denote the exponents of convergence of the zerosequence of a meromorphic function f (z), λ(f ) to denote the exponents of convergence of the sequence of distinct zeros of f (z).
In order to give some estimates of fixed points, we recall the following definitions (see [, ] ).
Definition . Let f and g be two meromorphic functions satisfying ρ(g) < ρ(f ), and let z  , z  , . . . (|z j | = r j ,  ≤ r  ≤ r  ≤ · · · ) be the sequence of distinct zeros of the meromorphic function f -g. Then τ g (f ), the exponent of convergence of the sequence of distinct zeros of f -g, is defined by
It is evident that
) log r and τ g (f ) = λ(f -g). http://www.journalofinequalitiesandapplications.com/content/2013/1/304
Clearly, if g(z) = z, then Definition . is equivalent to the definition of the exponent of convergence of the sequence of distinct fixed points of f (z). We denote τ z (f ) = τ (f ).
For the second-order linear differential equation
where B(z) is an entire function of finite order, it is well known that each solution f of (.) is an entire function. If f  and f  are any two linearly independent solutions of (.), then at least one of f  , f  must have infinite order [] . Hence, 'most' solutions of (.) will have infinite order. Thus a natural question is: What condition on B(z) will guarantee that every solution f ≡  of (.) will have infinite order? Frei, Ozawa, Amemiya and Langley, and Gundersen studied the question. For the case that B(z) is a transcendental entire function, Gundersen [] proved that if ρ(B) = , then for every solution f ≡  of (.) has infinite order.
In , Chen considered the problem and obtained the following result in [] . Theorem C Suppose that A j (z) ( ≡ ) (j = , ) are entire functions and ρ(A j ) < , let a  , a  be complex numbers such that a  a  = , and let a  = a  (suppose that |a  | ≤ |a  |). If arg a  = π or a  < -, then every solution f ( ≡ ) of the equation
has infinite order and ρ  (f ) = .
In this paper, we extend and improve the above result from entire solutions to meromorphic solutions. 
In this paper, we give an additional condition that the solutions whose poles are of uniformly bounded multiplicities can guarantee the growth of the poles of the meromorphic solution less than or equal to the meromorphic coefficients. We can change the condition that the multiplicity of the poles is uniformly bounded to δ(∞) >  when we considered the hyper order by using Lemma ..
Since the beginning of the last four decades, a substantial number of research articles have been written to describe the fixed points of general transcendental meromorphic functions (see [] ). In 
Lemmas
The following lemma, due to Gross [] , is important in the factorization and uniqueness theory of meromorphic functions, playing an important role in this paper as well. We give a slightly changed form as follows.
Lemma . ([])
Suppose that f  (z), f  (z), . . . , f n (z) (n ≥ ) are meromorphic functions and g  (z), g  (z), . . . , g n (z) are entire functions satisfying the following conditions: 
Lemma . ([]) Let g(z) be a meromorphic function with ρ(g)
when r is sufficiently large:
where δ(az, θ ) = |a| cos(ϕ + θ ).
be nonconstant polynomials, where a jq (q = , . . . , n) are complex numbers and a n a n = . 
) : δ(P j , θ ) = } is a finite set, which has linear measure zero.
, then we can obtain the same result.
is an infinite order meromorphic solution of the equation 
We consider two cases:
by Lemma ., we have f ≡ , which is a contradiction. () a  = a  , then (.) can be rewritten into 
). Case . arg a  = π , which is θ  = π . Subcase .. Assume that θ  = θ  . By Lemma ., for the above ε, there is a ray arg z = θ such that θ ∈ (-
for a sufficiently large r, we have, by Lemma .,
By (.) and (.), we have
By (.), we get
Therefore, by (.) we obtain
where M  >  and k >  are some constants. By δ(a  z, θ ) >  and α + ε < , we know that (.) is a contradiction. When δ(a  z, θ ) < , δ(a  z, θ ) > , using a proof similar to the above, we can get a contradiction.
Subcase .. Assume that θ  = θ  . By Lemma ., for the above ε, there is a ray arg z = θ such that θ ∈ (-
For a sufficiently large r, we get, http://www.journalofinequalitiesandapplications.com/content/2013/1/304 by Lemma .,
By (.) and (.), we get
where
Substituting (.)-(.) and (.)-(.) into (.), we obtain
By δ(a  z, θ ) > , M  >  and α + ε < , we know that (.) is a contradiction. Case . a  < a  , which is θ  = π . Subcase .. Assume that θ  = θ  , then θ  = π . By Lemma ., for the above ε, there is a ray
For a sufficiently large r, we have
By (.) and (.), we get
Using the same reasoning as in Subcase ., we can get a contradiction. Subcase .. Assume that θ  = θ  , then θ  = θ  = π . By Lemma ., for the above ε, there is a ray arg z = θ such that θ ∈ ( Concluding the above proof, we obtain ρ(f ) = ρ(g) = +∞. In the following, we prove that if all poles of f are of uniformly bounded multiplicity, then ρ  (f ) = .
By Lemma . and
By Lemma ., we know that there exists a set E  ⊂ (, +∞) with finite logarithmic measure and a constant C >  such that for all z satisfying |z| = r / ∈ [, ] ∪ E  , we get
For Subcases . and ., we have proved that there exists a ray arg z = θ satisfying θ ∈ (-
, for a sufficiently large r, we get that (.) or (.) hold, that is,
where h  >  is a constant. By (.), we have
, then cos θ > , e -|a  |r cos θ < . By (.), (.) and (.), we obtain
By h  > , α + ε < , (.) and Lemma ., we know that for the constant α = , there exists r  . When r > r  , we have ρ  (f ) ≥ , then ρ  (f ) = . For Subcases . and ., we have proved that there exists a ray arg z = θ such that θ ∈ (
. For a sufficiently large r, we get that (.) holds, and we also get cos θ < , δ(a  z, θ ) > -|a  | cos θ > .
By (.), (.) and (.), we obtain 
